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FILLER TESTING
NAS8-36298
U.S. POLYMERIC O.E. 71108

Filler Lot for NASA Lot# 2

i. Carbon Content, % SAMPLE
QAI-S5560 #2A-1 #2A-2 #2A-3
99,31 99,18 99, 40
NASA LOT# 2 AVERAGE 99. 30
2. Ash Content, % .0 2.0 2.0
PTH-71B 2.0 0.0 2.0
AVG. ©.0 2.0 .0
NASA LOT# 2 AVERAGE 0.0
3. Atomic Absorption, ppm #2A-1 #2A-2 #2A-3 LOT#2
CTM-53B AVG.
(Values are average of Na 7.0 7.5 9.0 7.8
2 determinations) K 1.5 1.0 2.5 1.7
Ca 2.5 1.5 2.0 2.0
Mg ©0.0 2.0 2.0 2.0
L1 0.0 0.0 0.0 0.0
TOTAL 11.0 10.0 13.5 11.5
3a. Moisture Content, % . 041 . 034 . 039
CTM-53B £ 031 . 020 . 245
AVG. . @36 . 027 . 042
NASA LOT# 2 AVERAGE . @35
3b. Ash Content, % 2. 005 0. 000 2.015
cTN-5S3B Q. 000 Q.025 Q. 0020
AVG. ©.0e3 2.013 2. 008
NASA LOT# 2 AVERAGE @. 008
4. pH, Units 4.60 4. 40 4.50
ASTHN D1512 4.60 4,60 4.70
AVG. 4.60 4.50 4.60
NASA LOT# 2 AVERAGE 4.57
s. Particle Size, wicrons AVG. .« 356 .37 . B2
s.E. M. procedure Maximum .90 1.25 1.17
({Average values are Minimum .23 .20 <25
of 20 determinations) std. Dev .22 .28 .24
NASA LOT# 2 AVERAGE SIZE .55
6a. TGA, °C at 50% Loss 842 850 857
CTH-51 NASA LOT# 2 AVERAGE 850

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707  (714) 548-1101 ¢ TWX (910) 595-1130 ¢ FAX # (714) 540-2858-5-2437



Page 2 of 2

ller Lo or NASA Lot#

6b. TGA . See Charts 6A-6C
CTH-51
7. Particle Size Distribution See Charte 7A-7C
CTH-72
7a. Particle Size, wmicrons $2A-1 22A-2 #2A-3
CTH-72 . 86 .97 .95
. 85 1.08 .92
AVG. . 86 1.02 .94

NASA LOT# 2 AVERAGE .94
U.S. Polymeric

Hamid M. Quraishi, Manager
Quality Assurance Departwent
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U.S. Polymeric O.E.
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U S Polymeric

1. Resin Solids,

PTN-7C

2. Specific Gravity @ 25-C

PTM-29C

3. Viscosity,

PTHM-14C

4. Gel Time,
PTM-47B

S. Atomic Absorption,

CTM-53B

6. Volatiles,

cTn-55

7. TGA, % Weight Loss at S500°C
CTM-51 (AIR)

8. DSC, temperature oC

CTM-50A

9. HPLC
CTH-49A

10. GPC, Average molecular wt.

CTH-49A

(\ HITCO MATERIALS DIVISION
% 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ©

NAS8-36298

RESIN TESTING

Page

U.S. Polymeric O.E. 711e8

91LD Resin Lot for NASA Lot# 2

Brookfield,

min:sec

AVO.

e 22.8+C
82~

Na 4

K o

Ca 3
Mg 1
LLi _©
AVG. 8

Gas Chromatography

#2-1 #82-2
7.8 70.4
70.8 70.2
71.9 72.0
71.2 70.9

Lot# 2 AVERAGE

1.141 1.140
Lot# 2 AVERAGE

1250 1250
Lot# 2 AVERAGE
3:30 3:38
Lot# 2 AVERAGE
#2-2 #2-3
4 8
@ o
2 2
1 b
Y e
8 11

See Charts 6A-6C

#2-1 8$?2-2
39.5 40.1
Lot# 2 AVERAGE

See Chart 7A-7C

183 191
Lot# 2 AVERAGE

See Chart 8A-8C

See Chart 9A-~-9C

1718 1821
Lot# 2 AVERAGE

See Chart 10A-10C

1 of 2

b
N
'

N NN
© = =
NN

71.1
7.1

1.139
1.140

1500
1333

3:34
3:34

LOT1 AVG
S.3

St‘!\)@
We wWwe

|

1598
1706

(714) 549-1101  TWX (910) 595-1130 * FAX # (714) 549-2858-5-2437



11.

12.

13.

14.

15.

91LD Resin Lot for NASA Lot# 2

pH, units
CTH-1B

Phenol Content, %
CTN-55 Appendix 1

Chang’'e Index, ml.
CTHM-5SB

RDS, Minimum Viecosity, cps.
CTH-57A

NMR
Vendor procedure

#2-1 #2-2 #2-3
8.5 8.3 8.4
Lot# 2 AVERAGE 8.4
10.04 11.09 11.74
9.83 10. 80 11.88
AVG. 9.94 10.94 11.81

Lot# 2 AVERAGE 10. 90

24.2 24.8 25.2
Lot# 2 AVERAGE 24.7

Min. Viec. °C
€2-1 278 107
#2-2 249 111
#2-3 239 113
AVG. 255 110

See Charts 14A-14C

See Charts 15A-15C

U. S. Polywmeric

Ao V-0

Hamid M. Quraishi, Manager
Quality Assurance Department



TYPICAL GAS CHROMATOGRAPH SET-UP

Opunor_a‘ﬁ..%n_

Column

Length

Dis.

Liquid Phase fT-ko0C
" s

0.
Support
Carrier Gas

Rotameter

intet Press psitg
Rate X2 si/min

CHARY SPEED
SAMPLE =
Size

e t2iolfle—
Setector

Yoltagl e
Sonsit, e
Flow Rates, pl/min
fiydrogen é. hit
Scavengt
$plit

Temperaturs, 80—
B 22O w20

Column Initis!

Fins!

fate
Solvent
Concn.

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONGMER

MEOH

ETHANOL
MECL2
ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE:

RETENTION TIME (MINS.)

—
CoLE N
G0 W U1 00 00

e WWHE -
O oON
00 W

15.03
17.98
19.6

22.08

THF WAS USED TO DILUTE THE RESIN SAMPLES.
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CHART 9A

31 FILE a: FHENDIZ9. HDR TAKEN 09-05-1986 16:56:50
e P P P P P FE AREA FERCENT REFORT e - PE P FE M

9 ‘***************************************************************************

Sample Name: 9iLD,2-1,C=6.8C Operator Initials: JGZ *
[ te: 09-05-1986 16:56: 50 Method: FHENOLIC DATA FILE: A: FHENDZS.FTS *
terface: 4 Cycle#: 39 Channel#: O Vial#: N.A. *
Starting Feak Width: 10 Threshold: .01 *
******************************************************************************
nstrument Type: RECHEMAN HFLC Column Type: MICROERONDAFAL C—18 *
Solvent Description: THF /WATER, 2:1 BY WEIGHT *

Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
Detector 0: 220NM/ . SAU Detector 1: *

Misc. Information: LENGTH=25 *

******************************************************************************

t~~-ting Delay: 0.00 Ending Retention Time: 10,00
k Ret Feak Area B Feak Normalized Area/
D. Time Area A L Ht . 7% Height
- l.fé 120482 75.1672 2 5050 100, 000 23.9
4 2.05 3I9804 24.8328 2 4045 T5.037 9.8
‘o al Area: 160286 area Reject: 1000 One sample per 1.000 sec.

ORIGINAL PAGE IS
OE ROOR QUALITY
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3 FILE A: FHENDI8. HDR TAKEN 09-05-1

A}

e

PN EEEEREREREES

Ea FERCENT REFOK

********************************

CHART SB

986 16:40:05

T 6 B D - PE PE I P

********************************

¢+ Sample Name: 91LD,2-2,C=6.77 Operator Initials: JGZ *
: Date: 09-05-1986 16:40: 05 Method: FHENDLIC DATA FILE: A: PHEND3B.FT5 *
¢ nterface: 4 Cycle#: 38 Channel#: O Vial#: N.A. *
¢ otarting Feak Width: 10 Threshold: .01 *
#******************************************************************************
¢« Inetrument Type: BECKMAN HFLC Column Type: M1CROEONDAFAL C-18 *
* Solvent Description: THF /WATER, 2:1 BY WEIGHT *
* Operating Cornditions: R.T., FLOWRATE=1.5 ML/MIN *
* Detector O: 220NM/ . SAU Detector 1: *
* Misc. Information: LENGTH=25 *
*******************************************************************************
Starting Delay: 0. 00 Ending Retention Time: 10,00
= Ret Feak Area B Feak Normalized Area/
No. Time Area % L Ht. A Height

3 1.78 121012 74.9964 2 5109 100,000 23.7

4 2.05 40345 25.0036 2 4092 33.340 .9

al Area: 161357 Aarea Reject: 1000 One sample per 1.000 sec.
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OPICINAL PACE I8 CHARY YL
OF BOOR QUALITY

-ror &7 opening raw data file A: LASTRUN.FTS
-r r 53 creating file A:FHENO4O.FTS at line 4620
FILE A:FHEND37.HDR TAKEN 09-05-1986 16:04:07
I e xmnr AREA FERCENT REFORT 565 % % 3% 3 3%

******************************************************************************

Sample Name: 91LD,2-%,C=6.79 Dperator Initials: JGZ *
] ite: 09-05-1986 16:04:07 Method: FHENOLIC DATA FILE: A: FHEND37.FTS *
_iterface: 4 Cycle#: 37 Channel#: O Vial#: N.A. *
Starting Feak width: 10 Threshold: .01 *
*-e***************************************************************************
{nstrument Type: BECKEMAN HFLC Column Type: MICROEONDAFAL C-1B *
Solvent Description: THF /WATER, 2:1 BY WEIGHT *

Dperating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
Detector O: 220NM/ . SAU Detector 1: *

*

Misc. Information: LENGTH=2%S
******************************************************************************

t+ -~ting Delay: 0. 00 Ending Retention Time: 10.00
i3 Ret Feak drea B Fealk Normalized Area/
fa) Time Area % L Ht. A Height

P 1.78 121706 75.2396 2 5098 100. 000 27.9

3 2.05 40052 24.7604 2 4076 32.909 2.8

‘c.al Area: 161758 Area Reject:s 1000 One sample per 1.000 sec.



DATA FILE=PHENO37 FROM 0.00 MIN. TO 10.00 MIN. LOW SCALE= 5. 424 Mv. HIGH SCALE=~ 10. 752 Mv.
g1 L), 2-3, C=6.78 MG/ML, 8/5/88, JGZ

o
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- o
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oo ok
= -
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%% Calibration Data ***
Calibration Name:
Misc Irformation:

GPC CALIBRATION PLOT

Fit Type:
Log Mol Wt A + Bx ¢+ Cx"2 + D»"3 - =
A= 2.532977 E= 2.115€15 C= -,.5646524 D= 3.606432E—02
Coefficient of Determinations 0.9702
Ret Time Molecular wWeight Log Mol Wt
3.50 35000 4,544
4,33 15000 4.176
4.83 2600 s56
5.09 23S0 3.371
6.00 570 2.756&
7.17 92 1.964
7.50 72 1.657
Log Mol Wt CPC CALIBRATION PLOT
5 = —]
[ .
]
4§ —
18 | ]
3 — —
1w [ —
2 P— em—
w ]
| | | | |
i
18 2.8 3.8 4.8 5.0 6.8 7.8 8.8

Retention Time or Uolume



ORIGINAL PAGE IS
OF POOR QUALITY CHART 10A

n FILE R:GFCZB .HDR TAHEN 0g-05-1986 17:13:56
2 e ¥ 3 OGFOC REFORT 6 P D P PE M M I

[ N »-**********************************§***************************************-)f-*

¢ Sample Name: 91LD 2-1 =2.68 Operator Initials: GEF *
¢ rate: 0B-05-19B6 14: 05:42 Method: paTA FILE: B:GFCZB .FTS *
« nterface: 3 Cycle#: 28 Channel#: O Vial#: N.A. *

*

« Starting Feak Width: &0 Threshold: ©
§¥******************%**********************************************************

« Instrument Type: HFELC /BECKMAN Column Type: ULTRASTYRAGEL SOO0A *
* golvent Description: THF *
® Dperating Conditions: T=35C FLOWR&ATE=2.0ML/MIN *
* Detector ©: 254NM/ . 1AU Detector 1: *
* Misc. Information: CALIERATION/GFC *

*******************************************************************************
g arting Delay: 0. 00 Ending Retention Time: 10. 00

C. .ibration file: GFCFPHEN

Molecular Weight Distribution Averages

E-seline TIMES: .85 to 10. 00 MW 2229S to 2
F scess .JIMEGS: .85 to 10.00 MW: 22295 to 2
Tutal Area: 196902
Mw= 1718
M = 70
M /Mn= 4,6439
o= 41324
- 1501
% fArea Log Mol Wt vs. Area/—Cumy Cum #
2.4 TTT T 1 ‘Hlllll T lmnm T T 1 T 168
— 75
58
- 25
gttt llllllll ] |lllllll | lll'.llll ] R
Hol Wt 5 4 3 2 i 8

18 i8 16 18 18 18



Ay FILE EB:GFCZ2

— e P P B PE D e GFC REFORT x

* é***********"'*******************************

.HDR TAKEN 0B-05-1986

ORIGINAL PATE TS
OF POOR QUALITY

17:18:27

CHART 10B

EVEESE b b 2k 3

********************************

Sample Name: 91LD 2-2 C=2.68B Operator Initials: GBF *
Date: 0B-05-1986 11:58: 33 Method: DATA FILE: B:GFC22 .FT1S *
“terface: O Cycle#: 22 Channel#: Vial#: N.A. *
_tarting Peak Width: 60 Threshold: O *
******************************************************************************
Instrument Type: HFLC/EBECKMAN Column Type: ULTRASTYRABGEL S0O0A *
Solvent Description: THF *
Dperating Conditions: T=35C FLOWRATE=2.OML/MIN *
Detector O: 254NM/ . 1AY Detector 1: *
Misc. Information: CALIERATION/GFC *
-******************************************************************************
tarting Delay: Q.00 Ending Retention Time: 10.00
ta ibration file: GPCFHEN
jo.ecular Weight Distribution Averages
iaseline TIMES: 3.85 to 10.00 MW 22295 to 2
»r cess TIMES: 3.85 to 10.00 MW: 22295 to 2
‘t al Area: 240471
W= 1801
in= 268
I Mn= 4,.B945
1z - 4352
= 1572
% firea Log Mol Wt vs. firea’-Cum Cum %
3.2 TT 1 1 lmnll T |an T 1 T T 188
— 7
o8
-1 25
pgiisetr ol IR lHHlll ] !HHII ] ‘uUlll ] )
Mol Wt 5 4 3 2 1 ]
~ 16 18 18 18 18 18



CHART 10C
ORIGINAL PAGE IS
OF POOR QUALITY,

FOREOREVER" Y e il GrHrC ~REFORT - B P P P FE I M

%9 *****************************************E**********************************

¥ _sample Name: @1LD 2-3 C=2.68 Operator Initials: GEF »*
¥ Date: 08-05-1986 11:268:37 Method:GFC paTA FILE: A:BGPC20.FTS *
¥ “nterface: S Cycle#: 20 Channel#: O Vial#: N.A. *
x tarting Feak Width: 60 Threshold: .01 *

*******************************************************************************

Instrument Type: HFLC/BECKMAN Column Type: ULTRASTYRAGEL S00A
Solvert Description: THF

Operating Conditions: T=35C FLOWRATE=2.
Detector O: 254NM/ . 1AU

Misc. Information: CALIBRRATION/GFC
*4r****************************************************************************

OML/MIN

*
*
*
Detector 1: *
*

*x % » % x

Starting Delay: ¢. 00 . Ending Retention Time: 10.00
C: ibration file: GFCFHEN
M ecular Weight Distribution Averages
RBaseline TIMES: .85 to 10.00 MWz 22295 to 2
Frocess TIMES: .89 to 10.00 M 22295 to 2
Ti al Area: 271362
M. = - 1598
Mn= 260
M Mn= 6.1449
M o= 3922
My= 1389
e
% Area Log Mol Wt vs. fireaz-Cum’ Cum 7
b.45879TTTT T T IITTL T[T T ] AN 7 188
=l
—~
58
- 25
=
gt g4 prid hHllll | hHllIl h“llll | 8
Mol Wt 5 4 3 2 i )
18 18 18 18 18 18
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__ _“kheometrics

gerinent No.

VISCOSITI PROFILE §1LD RESIN NASA LOT2-1

?ﬂf;INGERPRINT

€ ator sCP L=t
t arnd Time 2
erating Mode : ‘DY&AMIC
e Type 3 CURE

ometry 3 DISH & PLATE
REDIUE :
GAr :

o IN =0
“EDUENCY =10RAD/SEC

RECAF 11 . -

25.00

QLS

1

s e =

—— —
racs - e oTTCC e
- _—— —————— —_— -

Tuesday, August 45, 1686 — 43119316

— e —————— —

ORICINAL PACE IS
OF POOR QUALITY, L



—

ND.TT T ETAR
- " FDISE
1 1.414e+002
2 -1.818e3002
Jme B
4. 1.151e+002- .4,
5
b -9.226e+001—8, ¢
TT7 TB.1212+001
- B
q
10 . BO1e+001
11 <5.231e+001
12

"47e+001
gfe+001
e+
Le+001
e+00 ]
]
~ w001
«NC
. 001
3 D
Z. YOO
Z4a D0
] O
6 D
37 v
8
S
40  Z
az 2.
—aT 3.7
- 48 2.9
4%  2.8¢
45 3018
47  T,h4t
48 T.Bd2
A% B/, 12Bbe
oo S5.74%e
ORIGINAL .
— OF POOR.Q&

NASA FINGERPRINT_VISCDSITI PROFILE 91LD RESIN NASA LOT2-1

Z.947e+001
5 D.635e+001

16 2.74Te+001 2
17 2.90%e+001—
18 2.65Te+001
19 2.510e+001
20 L, I95e+001_

ZS0e+001
12Z2e+001

I - 7 S
POISE

ETA" -
_ _PDISE _

T JOROUE— -~

GRAMS-CM

-~

'"IN- - T

-DEG. £

' '—"“““TEMP‘

ai, JOE+OO2~—§ °0¢e+001 41 777e+001‘72 OOOE'DOl g.iJUe+0uL—-
0.100e+001‘

7.X79e+0D1

7.:9‘e+001’"6 390e+001’
b 498e+001 --5.671e+001 —S,471e+001"

4,95 38+001
.4 ,338e+001

4.729e+001;_4,533e+001-2
T 4.T00e+001

. IT7Pe+001
3.012e+001
2.747e+001

1.987e+001

1.834e+001
1.717e+001
1.8615e+001
1.540e+001
1.4644e+001

1.324e+001

.‘47e+001'”

1.164&+001
1, 027e+001

9.2721e+0Q00

BR.201e+000
b.757e+000
[B.875e+000
3. 120e+000
JI.Z31e+000
R, AA85e+000
Z.814e+000
T 221e+000
D1 784000
2, 734e+000

T70Te+000

. Peoe+000

H36e+000
161e+000

46&+000

NEe+(00 -

2e+000

Te+000.

2.4T1e+001.
2.19%e+001"
- 2.087e+00 - bBbe*OOi"

1.867e+001

- 4.2 789+002f—d-225er902;-!iﬁqﬂe*cﬂl_ZE-éﬁﬁ

*:32440ef001
_a.0259+001

TI.01%e+001
n2. 9240400

2. b60e+001
”.554e+0n1
2.380e+001
2. 145e+001

-1.905e+001 =
—.

T5e+001

-1.068+001
B, 146T3e+000
7. 604e+000
ba.3B81e+000
5. 5852e+000
4, 852e+000
3.880e+000
3.24SE+OOO

. 60Be+000

-
_ &

l. 976&+UOU
1.393e+000
1.21 Eeq—('n')(')
-0, 66TF7e—001 -
4.5745e-001
2.B837e—001

=5 eS2e-001 B.017%
T.017e-N001

- .07 ie—001
4, ZEEe-001L -
H.047e-001
T 4, 453e-001
4.007e~001
3.997e-001
8.930e-001
B. 4B0e-001
1. O 2e+000
E.874e-001
1 412e+000

:-UE+uwu__J-

-7.210e-001

1. 77Be+nﬂl
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Page 1 of 6
~ . FABRIC TESTING
U S Polymeric NAS8-36298
U.S. POLYMERIC O.E. 71108

CCA-3 Fabric for NASA Lot# 2

ia. Breaking Strength, 1lbse/in, WARP #2-1S 42-1E #2-2S
ASTM D1682 PICK 32 35 41
CENTER 34 28 30
PLAIN 31 33 45
AVG. 32.3 32.0 38.7
#2-2E #2-3S #2-3E #2-4S #2-4E
PICK 31 39 35 31 30
CENTER 28 41 33 32 29
PLAIN 33 39 36 32 33
AVG. 30.7 39.7 34.7 31.7 3.7
#2-5SS #2-SE #2-6S #2-6E LOT2 AVG
38 37 36 37 35.2
CENTER 36 38 33 32 32.8
PLAIN 32 36 42 32 35.3
AVG. 35.3 37.0 37.0 33.7 34.4
S— 1b. Breaking Strength, 1bs/in, FILL #2-1S #2-1FE #2-2S
ASTHN D1682 PICK 13 22 16
CENTER 16 23 15
PLAIN 21 25 16
AVG. i6.7 23.3 15.7
#2-2E #2-3S #2-3E #2-4S #2-4E
PICK 20 21 22 22 28
CENTER 24 16 20 21 26
PLAIN 22 23 14 26 24
AVG. 22.0 20.0 18.7 23.0 26.0
#2-5S #2-5SE #2-65 #2-6E LOT2 AVG
PICK 25 27 20 18 21.2
CENTER 29 22 22 20 21.2
PLAIN 25 29 22 20 22.3
AVG. 26.3 26.0 21.3 19.3 21.5
2a. Carbon Assay, % #2-1S €2-1F #2-25
MDQAI 5560 PICK 97.0 96. 6 97.1
CENTER 96.8 96.8 86.3
PLAIN 97.2 96.8 96.5
AVG. 97.00 86.73 96. 70
#2-2E #2-3S #2-3E #2-4S #2-4E
PICK 96.7 96.9 96.6 96.6 96.7
~— CENTER 96.5 96. 4 96.6 96.6 96. 6
PLAIN  96.8 96.7 96.8 96.5 96.1
AVG. 96. 67 896. 67 96.67 96. 57 96. 47

//%Lé‘ HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 * (714) 549-1101 ¢ TWX (910) 595-1130 » FAX # (714) 549-2858-5-2437



CCA-3 Fabric for NASA Lot# 2

2a. Carbon Assay, % (CONTINUED)

MDQAI 5560

PICK

CENTER

PLAIN
AVG.

2b. Hydrogen Assay, x
MDQAI 5560

PICK

CENTER
PLAIN
AVG.

PICK

CENTER

PLAIN
AVG.

2c. Nitrogen Assay, X
MDGAI 5560

PICK
CENTER

PLAIN
AVG.

PICK

CENTER

PLAIN
AVG.

3. Visual Inspection
QCi-102

4., Specific Gravity, Unite

PTH-84

(NOTE: Resultse are not relia

#2-5S
97.2
97.2
g96.8
97.@7

#2-2E
.15
.14
214
.143

#2-5S
.13
.12
£13
. 127

to surface reliability)

ble due

#2-5E
97.0
97.4
97.3
97.23

PICK
CENTER
PLAIN
AVG.

#2-3S
.14
.15
14
. 143

#2-5E
.13
.12

.12

.123

PICK
CENTER
PLAIN
AVG.

#2-3S

1.0
.9

—2
.93

#2-5E
.7

.8

.7
.73

See Charts 3A-3F

AVG.

#2-6S
97.2
97.2
96.7
97.@3

#2-1S
.15
.14
214
.143

#2-3E
.15
.14
14
.143

#2-6S
.13
.11

. 120

22-6S
.8

.8

.9
.83

#2-19
3. 5869
3. 5685

3.6303

3.595

Page 2 of 6

#2-6E
96. 7
86.7
9.4
96. 60

#2-1E
.14
.14

. 137

#2-45
.15
.14

.14

.143

#2-6E
.15
.13
214
. 140

#2-1E
Ag
.a

:9

.87

#2-45
1.0
.9

.90
#2-6E
.7
.8

.77

#2-1E
3.1237
3.1424

3.0861

3.117

LOT2 AVG
96. 86
96.78
96.72
96.78

#2-25
.14
.14
214
.140

#2-4E
.17
.15
213
. 150

LOT2 AVG
<144
.135
2134
.138

#42-28
.8

.9

.9
.87

#2-4E
1.9
.9
. 8

—

.90

LOT2 AVG
.88
. 86
284

. 86

#2-25
3. 9585
3.9578
3.9017
3.939



CCA-3 Fabric for NASA Lot# 2

4. Specific Gravity, Unitse

PTH-84

AVG.

AVG.
5. pH, Unitse
CTNn-24B

AVG.

AVG.

6. TGA, °C at 50% Weight Lo=s

CTH-51 (AIR)

7a. Atomic Absorption, pp®

CTM-53B

Na

Ca

Mg

Li
AVG.

(CONTINUED)
$2-2E #2-35 #2-3E
2. 7368 2.7120 3.0102
2.7372 2.9321 3.0151
-.7623 2.9903 2.8179
2.745 2.878 2.948
#2-58 #2-5E #2-6S
3. 4576 3.1998  3.6452
5. 4282 3.5782 3.6616
5.4942 3.3929 3.6568
3. 460 3.390 3.655
#2-15
8.0
8.0
AVG. 8. 00
#2-2E #2-3S #2-3E
9.8 9.2 9.1
2.8 2.0 2:0
9. 80 9.10 9.5
#2-5S 22-5E #2-6S
e.5 8.6 8.0
8.4 8.5 2.8
8.45 8.55 7.90
SET UP #1
2-4S €694 2-18
2-55 699 2-1E
-62 699 2-2S
AVG. 697 2-2E

See Chartse 6A-6L

#2-15
Na 842
K 45
Ca 6
Mg 45
Li _o
AVG. 938

#2-2E #2-3S #2-3E
801 844 847
37 36 44
7 6 6
72 S50 45
-2 2 -]
917 936 942

Page 3 of 6

#2-4S #2-4E
2.8538 3.4570
2.7906 3. 5031
2.7711 3.1231
2. 805 3.360
#2-6E LOT2 AVG
3.0166 3.2298
3.3366 3.3043
23,2879 3, 2426
3.213 3,259
¢2-1E  #2-28
8.2 10.0
8.2 10.0
8. 20 10. 00
#22-4S #2-4E
9.0 9.0
8.9 8.9
8.95 8.95
#2-6E LOT2 AVG
7.8 8.77
7.8 8. 69
7.8@ 6.73
ET UP #2
577 2-3S 6@3
eea 2-3E 597
588 2-4E 581
589 2-5SE 581
2-6E 585
AVG. 589
¢2-1E  #2-28
1027 956
50 45
6 8
55 70
o _e
1138 1079
#2-45  #2-4E
811 833
43 35
8 8
56 45
_e _e
818 921



78.

7b.

7c.

8a.

8b.

Sa.

CCA-3 Fabric for NASA Lot# 2

Atomic Absorption, ppm

CTH-53B

Moisture Content, X

CTHM-53B

Ash Content,
CTHM-53B

Filament diameter,

S.E.M. procedure
(diameters are an average
10 measurementa)

Filament diameter,

S.E. M. procedure
(diameters are an average
of 1@ weasurements)

Thread Count,
PTK-5SA

(CONTINUED)
#2-58 #2-SE #2-6S #2-6E LOT2 AVG
Ne 524 563 423 495 747.2
K 36 45 45 43 42. 0@
Ce 8 8 9 8 7.3
Mg 84 47 61 S3 56.9
Li _e _e _e _@e 2
AVG. 652 663 538 599 853. 4
#2-1S 2.272 #2-4S 1.925
#2-1E 2.497 #2-4E 1.938
#2-2S 2.271 #2-3S 1.738
#2-2E 2.104 #2-5E 1.701
#2-3S 2.178 #2-6S 1.625
#2-3E 2. 056 #2-6E 1.888
Lot# 2 AVERAGE 2.016
% #2-1S . 370 #2-4S . 382
#2-1E . 408 #2-4E . 328
#2-2S . 398 #2-5S . 209
#2-2E . 357 #2-5E . 242
#2-3S . 351 #2-6S . 276
#2-3E . 377 #2-6E . 242
Lot# 2 AVERAGE . 328
microns, WARP #2-1S #2-2S #2-35
AVERAGE 9.87 10.31 10. 13
Minimum 6.65 7.5 9.35
Maximum 10.40 14.05 11.50
Std. Dev 1.14 1.93 .68
#2-45 #2-58 #2-6S LOT2 AVG
AVERAGE 10.27 10. 60 10.52 10. 28
Minimum 9.35 9,35 a.5e 6. 65
Maximum 11.25 12.65 12.25 14.@5
std. Dev .56 .95 1.09 1.12
microns, FILL #2-1S
AVERAGE 10.26
Minimum 9,05
Maxiwmum 12.25
Std. Dev ©.97
per inch, WARP #2-18 #2-1E #2-25
S2 52 S2
51 52 52
52 51 52
S2 S0 S2
53 52 54
AVG. 52.0 S51.4 52.4

Page 4 of 6




Page S of 6

CCA-3 Fabric for NASA Lot# 2

CCA-3 Fabric zor RA{SH 22”2

9a. Thread Count, per inch, WARP (CONTINUED)

PTM-5A
#2-2E #2-3S #2-3E #2-45 #2-4E
52 53 52 53 S3
51 52 S1 53 53
52 52 S1 53 52
S1 52 52 53 52
22 22 22 23 22
AVG. 51.6 52.2 51.6 53. 0@ 52.4
#2-5S #2-5SE #2-6S #42-6E LOT2 ANG
53 53 S52 53 52.5
52 53 52 52 52.0
52 52 S1 52 51.8
52 53 52 52 51.9
53 23 82 23 52.6
AVG. 52.4 52.8 51.8 52.4 52.2
gh. Thread Count, per inch, FILL #2-1S #2-31E #2-25
PTH-5A 49 49 49
50 49 49
49 48 48
49 49 49
=1"1 43 43
AVG. 49.4 48.8 48.8
#2-2E #2-35 #2-3E #2-4S #2-4E
49 49 49 50 49
48 50 49 49 49
48 49 48 50 49
48 49 49 50 49
49 43 43 43 43
AVG. 48. 4 49.2 48.8 49.6 49.0
#2-5S #2-5SE #2-6S #2-6E LOT2 AVG
49 49 49 48 49.0
49 49 49 49 49.1
50 49 49 49 48. 8
49 49 48 49 48.9
=11 49 49 49 49.2
AVG. 49. 4 49. 0 48.8 48.8 49.0
1%a. Areal veight as received, gm/4x4 #2-1S #2-1E 2#2-2S
PTM-3A LEFT 2.916 2.951 2. 897
CENTER 2.922 2.945 2. 846
RIGHT 2.933 2. 959 2.892
AVG. 2.924 2.952 2.878
#22-2E #2-3S #2-3E #2-4S #2-4E
LEFT 2.873 2,942 2.969 2.921 2. 897
CENTER 2.858 2.904 2.944 2. 896 2.853
RIGHT 2.861 2.928 2.911 2. 897 2.920

AVG. 2.864 2.925 2.941 2.9@5 2.890



'\

CCA-3 Fabric for NASA Lot# 2

1@a. Areal weight as received, gw/4x4 (CONTINUED)

PTM-3A

LEFT

CENTER

RIGHT
AVG.

10b. Volatiles ae received,

PTH-3A

LEFT

CENTER

RIGHT
AVG.

LEFT

CENTER

RIGHT
AVG.

#2-58
2.898
2. 850
2. 852
2. 867

%

#2-2E
4.63
4.90
4.82
4.78

22-58
3.76
4.11
3.75
3.87

#2-5SE
2.951
2.906
2.954
2.937

LEFT

CENTER

RIGHT
AVG.

#2-3S
4.38
4.82
S. @9
4.76

#2-SE
3.59
3.99
3.86
3.81

10c. Weight Change on Acetone Wash, %

PTN-3A

LEFT

CENTER

RIGHT
AVG.

LEFT

CENTER

RIGHT
AVG.

22-2E
.69
.77
. 26
.57

#2-585
-.14
-. 07
-. 24
-. 028

LEFT

CENTER

RIGHT
AVG.

#2-3S
.18
.43
. 25
.29

#2-5E
.00
-.04
=.11
-. @5

#2-6S
2.833
2. 803
2.842
2.826

#82-18
5.76
5.92
5. 90
S. 86

#2-3E
4.75
S. 30
4.95
S.00

#2-6S
3.78
3.85
3.91
3.85

#2-15

-.07
.18
.47
.19

#2-3E
.21
. 36
.33
. 30

#2-6S
-. 07
-. 04
.11
-. 07

U.S. Polymweric

A

Hamid M.

Quraiehi,

Page 6 of 6

#2-6E
2.901
2. 889
2.912
2.901

#2-1E
5.59
5.53
S.37
5. 50

#2-45
4. 66
4.45
4.80
4.64

#2-6E
4.21
4.19
4. 02
4.14

#2-1E
.39
- 50
. 57
.49

#2-4S
-. 24
. 33

e 16

#2-6E
. 02
-.14
. 00
-. 05

Manager

LOT2 AVG
2.912
2. 885
2.905
2.901

22-25
5.11
5.34
4.95
5.13

#2-4E
4.59
4.28
4.45
4.44

LOT2 AVG
4.57
4.72
4. 66
4.65

#2-25
.76
.78
. S5
.70

#2-4E
-.40
-.44
-. 04
-.29

0T2_AVG
.13

.16
Vi
.15

Quality Assurance Departwent
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— U 8 Polymeric

Page 1 of 14
PREPREG TESTING
NAS8-36298
U.S. POLYMERIC O0.E.711@8

FM S@5S5B NASA LOT# 2 U.S.P. LOT# D@39274

ia. Resin Content, Soxhlet, X ROLL#1 ROLL#1 ROLL#2 ROLL#2
CTH-6D START END START END
33.2 33.3 33.1 33.4
32.7 32. 4 31.3 34.4
34.5 34.9 32.9 3s.2
AVG. 33.5 33.5 32. 4 34.3
- ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5  ROLL#5  ROLL#6
START END START END START END START
33.0 34.3 33.8 34.0 33.2 34.8 33.8
32.8 3s.1 34. 4 37.8 34.5 3s. 2 32.6
35.7 33.7 34.3 36.2 34.0 33.6 34.9
AVG. 33.8 34.4 34.2 36.0 33.9 34.5 33.8

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END

‘. 33.7 32.8 33.9 33.9 33.3 34.8 35.1
32.5 34.0 34.3 34.3 34.1 34.7 33.8

33.2 34.7 34.2 33.5 33.8 33.7 34.4

AVG. 33.1 33.8 34.1 33.9 33.7 34.4 34.4

NASA LOT# 2 AVERAGE 34.0

./;?, }\ HITCO MATERIALS DIVISION
/A

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 ¢ (714) 549-1101 » TWX (910) 595-1130 » FAX # (714) 549-2858-5-2437



Page 2 of 14

FM S0558B NASA LOT# 2 U.S.P. LOT# D09274
ib. Filler Content, Soxhlet, % ROLL#1 ROLL#1 ROLL#2
CTM-6D START END START
13.8 13.9 13.8
13.6 13.5 13.0
14.4 14.5 13.7
AVG. 13.9 14.0 13.5
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5
START END START END START END
13.7 14.3 14.1 14.2 13.8 14.5
13.7 14.6 14.3 15.7 14. 4 14.7
14.9 14.0 14.3 15. 1 14.2 14.0
AVG. 14.1 14.3 14.2 15.0 14.1 14.4
ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9
END START END START END START
14.0 13.7 14.1 14.1 13.9 14.5
13.5 14.1 14.3 14.3 14.2 14.5
13.8 14. 4 14. 2 13.9 14.1 14.02
AVG. 13.8 14.1 14.2 14.1 14. 1% 14.3
NASA LOT# 2 AVERAGE
ic. Cloth Content, Soxhlet, % ROLL#1 ROLL#1 ROLL#2
CTM-6D START END START
53.0 52.8 S53.1
53.7 54.1 S55.7
S1.1 50.6 S3.4
AVG. 52.6 52.5 54.1
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5
START END START END START END
53.3 S51.4 52.1 51.8 53.0 50.7
53.5 50.3 51.3 46.5 51.1 50.1
49. 4 §2.3 S51.4 48.7 S1.8 S52.4
AVG. 52.1 51.3 51.6 49.0 52.0 51.1
ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#S
END START END START END START
S52.3 53.5 S52.0 52.0 52.8 50.7
54.0 51.9 S51.4 S51.4 51.7 50.8
53.0 50.9 S1.6 52.6 S2.1 52.3
AVG. S53.1 S2.1 51.7 52.0 52.2 51.3
NASA LOT# 2 AVERAGE

ROLL#2
END
13.9
14.3
14.7
14.3

ROLL#6
START
14.1
13.6
14,5
14.1

ROLL#9
END
14.6
14.1
14.3
14.3

14.2

ROLL#2
END
52.7
S51.3
50.1
S51.4

ROLL#6
START
S52.1
53.8
50.6
52.2

ROLL#9
END
50.3
52.1
51.3
51.2

51.9
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£ S055B NASA LOT# 2 U.S.P. LOT# D09274

2. Volatile Content, % ROLL#1  ROLL#1  ROLL#2  ROLL#2
PTH-17B START END START END
4.4 4.0 4.3 3.8
4.7 4.0 4.3 4.0
4.5 4.2 4.3 4.2
AVG. 4.5 4.1 4.3 4.0
ROLL#3 ROLL#3 ROLL#4 ROLL#4  ROLL#S  ROLL#S ROLL#6
START END START END START END START
4.4 4.2 4.3 3.8 3.8 4.1 3.7
4.7 4.3 4.3 3.7 3.7 4.5 4.2
4.9 4.0 4.2 3.7 3.9 4.5 4.1
AVG. 4.7 4.2 4.3 3.7 3.8 4.4 4.0
ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8  ROLL#S ROLL#9
END START END START END START END
3.9 4.0 4.2 4.1 4.0 4.2 4.2
4.3 4.3 4.0 4.0 4.1 4.1 4.0
4.0 4.4 4.4 4.4 4.5 3.9 4.4
AVG. 4.1 4.2 4.2 4.2. 4.2 4.1 4.2
NASA LOT# 2 AVERAGE 4.2
3. Flow, % ROLL#1 ROLL#1  ROLL#2  ROLL#2
PTM-19G START END START END
20.0 20.3 19.9 19.3
17.9 19.8 20.0 19.6
19.7 20.0 20.2 19.3
AVG. 19.2 20.0 20.0 19. 4
ROLL#3 ROLL#3 ROLL#4  ROLL#4  ROLL#S  ROLL#S ROLL#6
START END START END START END START
18.8 19.8 20.1 12. 4 14.2 19.7 19.3
19.2 19.5 19.3 14.0 12.9 19.5 19.8
18.7 19.0 19.6 13.8 13.9 19.2 18.9
AVG. 18.9 19. 4 19.7 13. 4 13.7 19.5 19.3
ROLL#6 ROLL#7 ROLL#7 ROLL#8  ROLL#8  ROLL#9 ROLL#9
END START END START END START END
19.0 15.6 17.2 16.9 17.6 17.1 16.6
18.6 14.9 17.6 16.7 17. 4 16.5 19.2
19.4 16.0 17.7 16.1 17.5 17.0 19.6
AVG. 19.0 15.5 17.5 16.6 17.5 16.9 18.5

NASA LOT# 2 AVERAGE 18.0
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FM S055B NASA LOT# 2 U.S.P. LOT# D@9274

4. Regin Content, Dry Bagsis, % ROLL#1 ROLL#1 ROLL#2 ROLL#2
PTM-16F, Type 11 START__ END START END
34.4 33.3 34.2 35.1
35.0 32.2 32.5 35.1
34.5 32.5 32.5 34. 4
AVG. 34.6 32.7 33.1 34.9

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

START END START END START END START
36.95 32.5 35.0 34.5 33.8 35.3 34.0
36. 4 32.9 35.3 32.4 33.4 34.7 34.4
35.5 33.9 36.1 33.0 32.6 34.9 33.7
AVG. 36.1 33.1 35.5 33.3 33.3 35.0 34.0

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#S ROLL#9

END START END START END START END
34.6 32.9 33.6 34.1 34.7 33.9 35.4
34.5 33. 4 32.9 33.2 33.9 34.4 34.5
33.5 33.1 32.9 33.2 34.0 34.3 34.9
AVG. 34.2 33.1 33.1 33.5 34.2 34.2 34.9

NASA LOT# 2 AVERAGE 34.0

S. TACK, 1lbe ROLL#1-S 63 ROLL#5-E 42
PTM-80 ROLL#1-E 49 ROLL#6-S 30
ROLL#2-5 46 ROLL#6-E 36

ROLL#2-E 40 ROLL#7-S 49

ROLL#3-S 45 ROLL#7-E 37

ROLL#3-E So ROLL#8-S 36

ROLL#4-S 45 ROLL#8-E 34

ROLL#4-E 20 ROLL#9-S 29

ROLL#5-S 28 ROLL#9-E 42

NASA LOT# 2 AVERAGE 40

6. Gel Time, Seconds ROLL#1-S 118 ROLL#5-E 110
PTH-20E ROLL#1-E 97 ROLL#6-S 101
ROLL#2-S 98 ROLL#6-E 93

ROLL#2-E 92 ROLL#7-S 88

ROLL#3-S 90 ROLL#7-E 91

ROLL#3-E 104 ROLL#8-S5 a7

ROLL#4-S 9S4 ROLL#8-E a6

ROLL#4-E 75 ROLL#9-S 98

ROLL#5-S 81 ROLL#9S-E 102

NASA LOT# 2 AVERAGE 95
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FM _S@55B NASA LOT# 2 y.s.P. LOT# D29274
7a. Atomic Absorption, ppm ROLL#1 ROLL#1 ROLL#2 ROLL#2 ROLL#3
CTH-53B START END START END START
Na 439 467 368 393 401
K 23 25 23 22 23
Ca S 8 4 6 3
Mg S 6 S5 6 4
Li o 2 (%) 2 (")
TOTAL 472 506 400 427 431
ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6 ROLL#6
END START END START END START END
Na 436 417 328 346 471 473 418
K 23 19 19 19 24 25 19
Ca 8 4 7 4 4 3 =]
Mg 7 6 6 S S S =)
Li %) 4] @ 2 ") o o
TOTAL 474 446 360 374 504 506 447
ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9 LOT#1
START END START END START END AVG.
Na 336 384 282 263 -- 259 381
K 21 22 20 22 -- 21 22
Ca 6 6 4 4 -- 3 S5
Mg 6 4 6 4 -- S5 S
Li ("] ("4} (%] 2 -- (") ("]
TOTAL 369 416 312 293 -- 288 413
7b. Moisture Content, X% ROLL#1-S 5.07 ROLL#5-E 4.73
CTHM-53B ROLL#1-E 4.69 ROLL#6-S 4. 54
ROLL#2-S 4.80 ROLL#6-E 4.93
ROLL#2-E 5.17 ROLL#7-S 4.77
ROLL#3-S 5.29 ROLL#7-E 5. 00
ROLL#3-E 5.27 ROLL#8-S 4.56
ROLL#4-S 4. 88 ROLL#8-E 4.66
ROLL#4-E 4.85 ROLL#9-S -
ROLL#5-S 4. 69 ROLL#S-E 4.59
NASA LOT# 2 AVERAGE 4.85
7c. Ash Content, % ROLL#1-S .19 ROLL#5-E .24
CTM-53B ROLL#1-E .16 ROLL#6-S . 26
ROLL#2-S .18 ROLL#6-E .22
ROLL#2-E .18 ROLL#7-S .22
ROLL#3-S .28 ROLL#7-E .22
ROLL#3-E .21 ROLL#8-S .20
ROLL#4-S .20 ROLL#8-E .18
ROLL#4-E .19 ROLL#5-S --
ROLL#5-8 .14 ROLL#9-E 119
NASA LOT# 2 AVERAGE . 20



Page 6 of 14

FM S@S5B NASA LOT# 2 U.S.P. LOT# D@9274

8. TGA, % wveight loes at See*C ROLL#1-S 10.0 ROLL#5-E 9.6
CTK-S1 (Nitrogen) ROLL#1-E 9.8 ROLL#6-S 8.9
ROLL#2-S 10.0 ROLL#6-E 9.4
ROLL#2-E 9.5 ROLL#7-S 9.3
ROLL#3-S 10.1 ROLL#7-E 9.6
ROLL#3-E 9,7 ROLL#8-5 9.1
ROLL#4-S 9.3 ROLL#8-E 8.8
ROLL#4-E 9.4 ROLL#9-S -
ROLL#5-S 8.2 ROLL#9-E 8.3
NASA LOT# 2 AVERAGE 9.4
See chart 8A-8Q
9, DsC, *C FIRST TEMPERATURE SECOND TEMPERATURE
CTH-50A ROLL#1-S 176 242
ROLL#1-E 176 242
ROLL#2-S 178 241
ROLL#2-E 178 242
ROLL#3-S 179 244
ROLL#3-E 177 242
ROLL#4-S 178 241
ROLL#4-E 177 242
ROLL#5-S 178 240
ROLL#5-E 180 242
ROLL#6-S 179 244
ROLL#6-E 178 240
ROLL#7-S 176 242
ROLL#7-E 178 241
ROLL#8-S 176 242
ROLL#8-E 176 243
ROLL#9-S - -—-
ROLL#9-E 176 242
NASA LOT# 2 AVERAGE 177 242
See chart 9A-9Q
10. Infrared (IRZB) Bageline ROLL#1-S 1.11 ROLL#5-E 1.08
CTM-21C ROLL#1-E 1.11 ROLL#6-S 1.09
ROLL#2-S 1.08 ROLL#6-E 1.10
ROLL#2-E 1.10 ROLL#7-S 1.11
ROLL#3-S 1.07 ROLL#7-E 1.08
ROLL#3-E 1.10 ROLL#8-S 1.1}
ROLL#4-S 1.10 ROLL#8-E 1.08
ROLL#4-E 1.10 ROLL#S-S 1.09
ROLL#5-S 1.18 ROLL#9-E 1.11

NASA LOT# 2 AVERAGE 1.10
See chart 10A-10Q

11. Environmental History Date manufactured: 27-28, MNay 1986
Package in: Polyethylene bag supported
in cardboard carton
Date shipped: 8, July 1986 in
40*F truck
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FM S@55B NASA LOT# 2 U.S.P. LOT# DO9274

12. Specific Gravity, Cured, Units ROLL#1 ROLL#1 ROLL#2 ROLL#2

ASTM D792 START END START END
1.485 1.467 1.477 1.479
1.486 1.433 1. 467 1.473
1.485 1.469 1. 443 1.464
AVG. 1.485 1. 456 1.462 1.472

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5S ROLL#5 ROLL#6

START END START END START END START
1.486 1.480 1.484 1.469 1.482 1.473 1. 480
1.488 1.486 1. 486 1.476 1.477 1.474 1.483
1.488 1.476 1.479 1.472 1.481 1.463 1.483
AVG. 1.487 1.481 1.483 1.472 1.480 1.470 1.482

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END
1. 485 1.481 1.478 1.481 1.478 -- 1.481
1.477 1.483 1.470 1.471 1.481 -- 1.479
1. 466 1.479 1. 476 1.485 1.473 == 1.479
AVG. 1.476 1.481 1.475 1.479 1.477 -- 1.480

NASA LOT# 2 AVERAGE 1.476

13a. Tensile Strength, ksi, WARP ROLL#1 ROLL#1 ROLL#2 ROLL#2
FTMS 406-1011 START END START END

19.62 19. 26 19. 46 19. 39

19.73 19.52 20. 52 18. 80

18.68 19.59 18. 80 19.45

18.26 19.75 18.91 17.66

i8. 07 20.04 20.85 20. 08

AVG. 18.87 19.63 19.71 19.08

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

START END START END START END START
16.62 17.32 18.73 19. 50 16.87 20.95 19.52
16.55 18.17 19.94 19. 30 16.69 20.10 19.32
18. 38 17.95 19. 20 18.93 17.27 12.78 18.19
16. 44 20. 00 20. 37 18. 24 17.19 19.35 18. 52
i8. 20 17. 77 19. 23 15. 21 15.83 19.77 18.13
AVG. 17. 24 18. 44 19. 49 19.04 16.77 18.59 18.74

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END
17.53 19.87 20. 88 21. 20 20. 06 -- 19.62
18.08 20.79 20. 34 22.74 19.80 -- 18.76
13.28 21.33 20. 15 20. 25 20. 03 -- 20. 39
16.82 22. 44 20.21 19.94 17. 40 -- 19.66
17.65 22.21 20.81 20.69 18.45 -- 20. 29
AVG, 16.67 21.33 20. 48 20.96 19. 15 -- 19.74

NASA LOT# 2 AVERAGE 19.05
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FM _S055B NASA LOT# 2 U.S.P. LOT# D29274

13b. Tensile Modulus, msi, WARP ROLL#1} ROLL#1 ROLL#2 ROLL#2
FTMS 406-1011 START END START END
3.11 3.12 3.52 3.15
3.11 3. 26 3.15 3.10
3.02 2.99 3.29 3.05
2.94 3. 26 3.11 2.91
3.29 3.13 3. 46 2. 99
AVG. 3.09 3.15 3.27 3.04
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#S ROLL#5 ROLL#6
START END START END START END START
3.15 3. 20 3.28 3.93 2.80 3.18 2.99
2.70@ 3.07 3.00 3. 16 2.96 3. 37 3.00
2.93 3.01 3.18 3.16 2.96 3.14 2.76
2.80 3.11 3.25 3.09 2.90 3.1@e 2.98
3.03 3.41 3.09 3.10 3. 06 3.@3 2. 99
AVG. 2.92 3.16 3.16 3.29 2.94 3.16 2.93
ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9
END START END START END START END
3.05 2.97 3.13 2.99 3.04 -- 2.95
2.99 2.90 3.02 3.15 3. 06 - 2.97
2.73 3. 00 2.98 2.99 2.96 -- 2.98
2.86 3.04 3.05 3.00 3.05 -- 2.85
2.91 2.90 2.93 2.94 2.91 -- 2.97
AVG. 2.91 2.96 3.02 3.01 3. 00 - 2.94

NASA LOT# 2 AVERAGE 3.06

13c. Tensile Elongation, %, WARP ROLL#1 ROLL#1 ROLL#2 ROLL#2
FTMS 406-1011 START END START END
.97 .97 . 89 .94
.97 .88 i1.e2 .98
.92 .95 .91 .99
.88 .92 .79 .90
.82 1.00 .82 .98
AVG. .91 .94 .89 .96
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#S ROLL#5 ROLL#6
START END START END START END START
. 80 .75 .79 .94 1.06 1.11 1.07
.78 . 90 .90 1.00 .90 1.07 --
.94 .86 .95 1.@5 .88 .77 1.02
.82 .94 .88 .98 1.00 . 96 .98
.87 . 80 . 88 1,03 . 82 1,04 .97

AVG. .84 .85 .88 1.00 .93 . 99 1.01
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NASA LOT#

2

Uu.s.pP.

Page

LOT# D29274

13c. Tensile Elonga
FTMS 406-1011

ROLL#6
END
. 87
. 96
.91
.98
AVG. .93

tion,

ROLL#7
START
1.05
1.1
1.9
1.09
1.21
1.11

ROLL#7
END
1.00
1.06
1.5
1.0

1.05
1.03

14a. Flexursl Strength, kei, WARP

FTMS 406-1031

ROLL#3
START
29.97
26. 24
30.41
31.53
29.14
AVG. 29.46

ROLL#6
END
31.30
30.58
31.13
29.68
29.69
AVG. 30.48

14b. Flexural Modul
FTHMS 406-1031

AVG.
ROLL#3 ROLL#4
END START _
31.49 32. 48
29. 34 32.84
31.27 33.14
32.61 33.74
31.21 32.45
31.18 32.93
ROLL#7 ROLL#7
START END
36.75 34.57
34.57 32.23
31.84 31.58
35. 40 31.99
38.19 31.63
35.35 32. 40
ue, wsai, WARP

AVG.

%, WARP (CONTINUED)

ROLL#8 ROLL#8
START _ END
1.@9 .92
1.19 .99
1.07 1.02
1.04 . 80
1.05 .94
1.09 .93
NASA LOT#
ROLL#1 ROLL#1
START END
32.88 32.00
29. 41 30.95
28.70 37.76
29. 43 34.57
28.47 34.79
29.78 34.01
ROLL#4 ROLL#5
END__ START
30.53 30. 96
30.98 28.67
30.18 30. 46
29.39 29.61
28.80 27.66
29.98 29. 47
ROLL#8 ROLL#8
START END
33.80 33.28
32.50 34.41
34.68 35. 66
33.19 35.67
37.29 35.89
34.29 34.92
NASA LOT#
ROLL#1 ROLL#1
START END
2.77 2.48
2.69 2.50
2.63 2.68
2.85 2.60
2.85 2.65
2.76 2.58

ROLL#9
START

AVERAGE

ROLL#2
START
36. 06
32.60
31.30
34.61
34.92
33.90

ROLL#5
END
32.80
31.03
31.91
31.94
35. 28
32.59

ROLL#9
START

.

AVERAGE

ROLL#2
START |
2.83
2.76
2.83
2.72
2.94
2.82
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ROLL#S
END
1.01

. 96
1.06
1.04
i.03
1.02

.96

ROLL#2
END
31.25
30. 47
30.93
36.62
30.54
31.96

ROLL#6
START
29.38
30.28
29. 09
28. 20
28. 36
29. 06

ROLL#9
END ____
31.90
32.72
29.08
33.72
33. 36
32.16

32.00

ROLL#2
END
3.05
3.04
2.96
3.e1
2-85
2.98
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2 U.s.P.

Page

LOT# D@9256

FM S055B

14b. Flexural Modulus, wmeli,

FTHS 406-1031

AVG.

AVG.

1S5a. Compressive Strength, kei, WARP
FTMS 406-1021

AVG.

AVG.

ROLL#3

START

2.88
2.86
2.71
2.87
2.98
2.86

ROLL#6
END
2.75
2.75
2.74
2.69
2.48
2.68

ROLL#3

START _

57. 90
60. 65
69.32
54.95
53.17
59. 20

ROLL#6
END
54. 80
57.35
S4. 43
52. 88
50.24
S53.94

ROLL#3
END
2.63
2.64
2.70
2.72
2.76
2.69

ROLL#7
START
2.98
2.87
2.91
2.99
3.1e
2.97

ROLL#3
END
62.41
61.18
59.71
58.97
58.44
602. 14

ROLL#7
START
53. 96
58. 90
52.66
64.29
55.04
56.97

WARP (CONTINUED)

ROLL#4
START
2.87
2.90
2.86
2.79
2:69
2.82

ROLL#7
END
3.16
2.94
2.86
2.80
3.14
2.98

AVG.

ROLL#4
START
49.73
47.78
52.98
47.19
46. @5
48.75

ROLL#7
END
S2. 46
56. 51
64.14
57.64
59. 26
58. 00

ROLL#4  ROLL#5
END START
2. 80 2.79
2.81 2.76
2.89 2.73
2.89 2.60
2.79 2.72
2.83 2.72
ROLL#&8  ROLL#8
START END
2.93 3.06
2.98 2.66
2.93 3. 07
2.98 3.19
2.93 a.00
2.95 3. 00
NASA LOT#
ROLL#1  ROLL#1
START END
56.78 56.14
S4. 64 S6. 96
s8. 75 61.48
53. 06 60.78
52.77 55, 50
55. 20 58.17
ROLL#4  ROLL#5
END START
51.57 37.91
47.03 43.12
55. 08 49.76
s9. 71 38.55
55,88 44.01
53. 85 42.67
ROLL#8  ROLL#8
START END
58. 10 58. 96
54. 02 50. @9
s8. 80 62.37
50. 59 S4.81
59.52 49.88
S6. 21 55. 22
NASA LOT#

2

ROLL#5
END
2.75
2.74
2.74
2.66
2.81
2.74

ROLL#9
START

AVERAGE

ROLL#2
START _
61.91
54. 49
58. @8
58.81
59.39
58. 54

ROLL#S
END
59. 33
52.61
60. 42
S1.23
€6.58
5a.e3

ROLL#9
START _

AVERAGE
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ROLL#6
START
2.64
2.56
2.71
2.63
2.61
2.63

ROLL#9
END
2.88
3.@9
2.96
3.01
2. 89
2.97

2.82

ROLL#2
END
S51.27
57.02
51.72
55.79
53.89
53.94

ROLL#6
START
46.33
S51.42
51.92
49.95
51.87
50. 30

ROLL#9
END
48. 57
55.16
57.02
59. 58
57.34
55. 53

S54.98
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FM _S055B NASA _LOT# 2 U.s.p. LOT# DO9274

1Sb. Compressive, Modulus, wsi, WARP ROLL#1 ROLL#1 ROLL#2 ROLL#2

FTHMS 406-1021 START END START END
3.18 3. 06 2.82 2.72
3.10 3.01 2.87 2.65
2.90 3.10 2.76 2.81
3.10 2.93 2.58 3.03
3.07 2.94 2.81 2.79
AVG. 3.07 3.01 2.77 2.80
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#S ROLL#6
START END START END START END START
3.21 2.99 2.95 2.67 2.92 2.80 3.00
3.19 3.01 2.87 2.81 2.80 2.69 2.61
3.47 2.84 2.79 2.71 2.82 2.78 2.94
3.21 3.16 2.84 2.76 2.87 2.74 2.91
3.11% 3.31 2.86 2.73 2.89 2.70 2.79
AVG. 3.24 3. 06 2. 86 2.73 2.86 2.74 2.85

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END
2.75 2.97 3.07 3.e3 3. 06 -- 3.10
2.75 3.00 2.99 2.97 3.10 -- 3. 00
2.76 3.06 3.05 2.98 2.96 -- 3.18
2.60 3.13 3.03 2.96 3.14 -- 3.02
2.69 3.11 2.97 2.89 3.05 == 3.01
AVG. 2.71 3.05 3.02 2.97 3. 06 -- 3.6

NASA LOT# 2 AVERAGE 2.93

16. Double Shear Strength, kel ROLL#1  ROLL#1  ROLL#2 ROLL#2
FTHS 406-1041A START END START END

3. 20 4.78 4.24 4.73
s.33 4.05 4.43 4.12
2.88 4.52 4.66 4.37
4.01 3.95 4.69 3.78
3.88 s, 28 3,22 3.81
AVG. 3.86 4.47 4.25 4. 16

ROLL#3  ROLL#3  ROLL#4 ROLL#4 ROLL#S  ROLL#3 ROLL#6

START END START END START END START
4.32 3.64 3.28 4.68 3. 25 4.65 4.68
3.83 4.43 3.17 4.19 4.27 4.66 4.17
4.91 3.27 3.01 s5.18 s. 36 4.44 s.27
4.24 4.73 2.94 4.04 4.65 3.63 4.96
s. 07 4.38 4.39 4.71 4.11 5, 29 4.39

AVG. 4.48 4.09 3.36 4.56 4.33 4.53 4.69




16.

17.

18.

19.
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FM_S0@558B NASA LOT# 2 U.S.P. LOT# D09274
Double Shear Strength, kei (CONTINUED)
FTMS 406-1041A
ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9S
END START END START END START END
3.93 4,71 5.67 4.68 5. 45 - 4. 83
3.93 5. 30 5. 30 4,23 5.92 -- 4. 26
3.76 5.78 3. 84 5.01 5.25 -- 5. 88
3.28 5.40 5.53 5. 20 5.34 -- 5.10
4. 46 6. 33 5.32 5.24 S5.41 -= 4,85
AVG. 3.87 5. 5@ 5.13 4.87 5.48 -- 4.98
NASA LOT# 2 AVERAGE 4.51
Barcol Hardnees, Units ROLL#1-S 71.8 ROLL#5-E 72.2
ASTH D-2583 ROLL#1-E 72.3 ROLL#6-S 70.7
(Average of 10 ROLL#2-S 71.8 ROLL#6-E 71.6
determinations) ROLL#2-E 73.4 ROLL#7-S 73.2
ROLL#3-S 71.9 ROLL#7-E 72.5
ROLL#3-E 71.2 ROLL#8-S 73.0
ROLL#4-S 72.0@ ROLL#8-E 73.6
ROLL#4-E 72.3 ROLL#9-S --
ROLL#5-S 72.1 ROLL#9-FE 72. 4
NASA LOT# 2 AVERAGE 72.2
Residual Volatiles, % ROLL#1 ROLL#% ROLL#2 ROLL#2
PTH-98 START END START END
2.25 2.38 2.04 2. 36
2.23 2.35 2.03 2.31
2.15 2. 20 1.96 2. 28
AVG. 2.2} 2.31 2.01 2.32
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6
END START END START END START END
1.87 2.46 2. 54 2. 44 1.47 1.45 1.60
1.70 2.53 2.58 2.38 1.51 1.56 1.54
1.80 2.37 2.57 2.41 1.48 1.54 1.48
AVG. 1.79 2. 45 2.56 2.41 1. 49 1.52 1.54
ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9
END START END START END START END
2.19 1.65 1.67 1.16 1.76 - 1.80
2.18 1.66 1.74 1.18 1.789 - 1.82
2.16 1.66 1.70 1.19 1.75 = 1.81
AVG. 2.18 1.66 1.70 1.18 1.77 -- 1.81
NASA LOT# AVERAGE 1.93
Resin Content, Pyrolysis, % ROLL#1 ROLL#1 ROLL#2 ROLL#2
CTH-14 START _ END START END
35. 64 35. 66 35. 33 35. 04
36. 52 36. 36 34.70 33.78
36.34 35. 55 35.73 35.00
AVG. 36.17 35. 86 35. 25 34.61




Page 13 of 14
FM _S@55B NASA LOT# 2 U.s.p. LOT# DRI256
19. Resin Content, Pyrolysis, % (CONTINUED)
cTH-14B
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#S ROLL#6
END START END START END START END
35.11 34.82 32.58 34.41 35. 36 32.89 34.61
as5.@9 35.68 32.@8 Q4. 83 34.17 5. 00 34.@9
35.83 35. 44 az2.75 34.32 37.39 34,12 33.61
AVG. 35.34 35.31 32.47 34.52 35. 64 34.00 34.10
ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9
END START END START END START END
34.63 35.42 37.95 35. 67 38.11 -- 37.08
34.71 33. 54 36.31 36.13 38.47 -- 37. 06
33.65 32.73 37.43 34.72 38. 84 -- 36. 04
AVG. 34.33 33.90 37.24 a5. 50 38.47 - 36.73
NASA LOT# AVERAGE 35.26
2@. Acetone Extraction, % ROLL#1 ROLL#1 ROLL#2 ROLL#2
CTM-18A START END START END
.42 .17 . 50 . 46
.29 .23 .40 .33
.34 . 34 . 49 . 59
AVG. .28 . 25 .13 . 46
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6
END START END START END START END
.27 -.39 .23 -.08 -. 47 -.52 .16
-1.20 .28 .16 -.09 .00 .17 .22
.23 .15 -, 08 -1.06 .21 -.70 .14
AVG. -.24 -.@5 .10 -. 41 -. 09 -.35 .17
ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9
END START END START END START END
.28 .16 .36 .59 -.16 - .28
-.15 .24 .28 -.14 .00 - -.81
. 34 .15 .31 .98 . @08 -= ~-. 42
AVG. .29 .18 .32 . 47 -. @3 -- -.38
NASA LOT # 2 AVERAGE .@5
21a. CTE, in/in «F, with PLY ROLL#1 ROLL#1 ROLL#2 ROLL#2
PTHM-618B START END START END
S.28 6. 06 4.21 4.87
S.45 4.82 5.55 6.96
AVG. S5.37 S. 44 4,88 5.92
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6
END START END START END START END ___
4.54 3.49 5.05 4.63 3.51 4,27 9.79
5.28 2.49 5,19 3.58 4.43 S.17 5.36
AVG. 4.91 2.99 5.12 4.11 3.97 4.72 7.58




Page
FM S@55B NASA LOT# U.S.P. LOT# D29274
21a. CTE, in/in *F, with PLY (CONTINUED)
PTH-61B
ROLL#6 ROLL#7 ROLL#?7 ROLL#8 ROLL#8 ROLL#9
END START END START END START
S. 92 4.87 4.99 5.38 4.26 --
5. @05 4.22 3. 56 4.73 S5.24 ==
AVG. S.48 4.55 4,28 5. 06 4.75 --
NASA LOT#2 AVERAGE
21ib. CTE, in/in *F, Cromeply ROLL#1 ROLL#1 ROLL#2
PTM-61B START END START
6.84 S. 58 6.83
6. 16 11.27 10.72
AVG. 6.50 10.43 8.78
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#S ROLL#5
END START END START END START
9.83 7.77 7.37 6.21 8.07 10.01
10.52 7. 40 9.99 7.08 6.41 6.92
AVG. 10.18 7.59 8.68 6.65 7.24 8. 47
ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9
END START END START END START
9.78 7.72 9. 85 6.97 8.15 --
7.40 8.51 7.82 S5.78 6.97 --
AVG. 8.59 8.12 8. 84 6. 38 7.56 --

14 of 14

ROLL#9
END
€.13
Z.29
€.71

S. 05

6. 36
_6.48
6. 42

ROLL#9
END
10. 15
7. Q09
8.62

NASA LOT# 2 AVERAGE 8. 14

Sme chart 21A-21Q

Ul SI

A o4

Hamid M.

Quraiehi,

Polymeric

. Q__»

Manager

Quality Assurance Department
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